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Abstract 

We discuss the recent paper by Inan and Ugurlu [Inan I.E., Ugurlu Y., 
Exp-function method for the exact solutions of fifth order KdV equation 
and modified Burgers equation, Appl. Math. Comp. 217 (2010) 1294 - 
1299]. We demonstrate that all exact solutions of fifth order KdV equation 
and modified Burgers equation by Inan and Ugurlu are trivial solutions 
that are reduced to constants. Moreover, we show exact solutions of the 
fifth - order equation studied by Inan and Ugurlu cannot be found by the 
Exp-function method. 
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PACS 02.30.Jr - Ordinary differential equations 

In the recent paper pQ Inan and Ugurlu considered the fifth - order KdV 
equation 

u t + u u x + u xxxxx = (1) 

In [Tjlnan and Ugurlu used the traveling wave solutions u(x,t) = u(£), £ = 
kx — wt in Eq.([T|) and obtained nonlinear ordinary differential equation in the 
form 

uni'+hti'+ty^o, (2) 

where 

/ du ,r\ d 5 u 

After integration Eq. (|2J) with respect to £ we can have 

C + wu+^u 2 + k 5 u^ = 0. (3) 



* nakudryashov@mephi.ru 



1 



Inan and Ugurlu omitted the constant of integration C in [T] and essentially 
reduced a class for exact solutions of Eq.Q}. It is known that there are some 
exact solutions of Eq.([T|) expressed through rational and elliptic functions [2H1]. 
However taking the Exp-function method into consideration we cannot find 
these solutions. 

Using Exp-function method Inan and Ugurlu found the following five solu- 
tions of Eq.(JTJ) in Q] 

«ifo*) = — , - t (, h , h — ^-r-r 1 — is -> ( 4 ) 

exp{kx + wt) + oq + o_i cxp(— kx — wt) 

u ^ x > t >- eMkx + wt)+b ' [) 

. . -2fc 4 expfe + kH) - 2& A: 4 
M3(X ' <) = exp(fc, + Wt) + 60 ' (6) 

-32k 4 enp(kx + IGkH) 
MX ' t] ~ cxp(kx + 16kH) ' (7) 

-32fc 4 exp(fcz; + 16fc 5 t) - 326 fc 4 
"W'Q- eMkx + IQkH) + b ' () 

However it is easy to note that all these "solutions" can be written as con- 
stants 

Ul (x,t) = ^, (9) 

u 2 {x,t) = - — , (10) 

u 3 (x,t) = -2k\ (11) 
Ui{x,t) = -32fc 4 , (12) 
u 5 (x,t) = -32fc 4 . (13) 

It is wonderful but even trivial "solutions" ©, (HI]), dHJ) and do not 
satisfy Eq.© at C = 0. 

Inan and Ugurlu in [T] also presented the exact solutions of the modified 
Burgers equation 

u t +u 2 u x + u xx = (14) 

Authors [T] have used again the traveling wave solutions for Eq. (TT4")) . They 
also have omitted the constant of integration in reduction of (fT4]) . Finally, Inan 
and Ugurlu have considered following equation 

A; 

wu + -it 3 + fcV = 0. (15) 
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Equation (fl5l) is well known and was introduced by Jakob Bernoulli in 1695. 
Eq. (|15p can be reduced to the linear form using transformation 

«(o = -jkm (16) 

In this case Eq. (fT5| is reduced to the form 



2 k 

k 2 V£ = — + 2 wv (17) 
o 

The general solution of Eq. (fT5| can be presented in the form 

"(fl = ± i = (18) 

where C2 is a arbitrary constant. 

In [T] Inan and Ugurlu applied again the Exp-function method and found 
"three solutions" of Eq. ([H]). The first "solution" is 

ui(x,t) = 2 (19) 

exp(fca; — ^|-i) + o 

However, solution (ITO1) do not satisfy Eq. (fT4"]l . Substituting function (fT^j) into 
Eq. (fT4|) we obtain the following expression 

2 v / 6 6gfc 5 / 2 exp(/fca;- f-t) f 2 exp(fcx - £t) - b ) 

E = ; h2 zi ( 2 °) 

[exp(kx - + b ) 

We can see that this expression is not equal to zero in the general case. 
The second and the third solutions can be written as 

V3kexp(kx — it) , 
u 2 {x, t) = „ * (21) 



f exp(fca; - £t) + 6 + ,/f 6_ x exp(-fca; + £i) 



U3(X, tj = p 1 1 p 

exp(fcx — ^-i) + 6 + 6_i cxp(— fc.T + 



However these expressions can be presented as the trivial solutions of Eq. (fT5")) . 

We have 

u 2 (x,t) = V3k, (23) 

Ua{Xi t) = ] l^. (24) 

However the trivial solutions (j2"3")l and (|24l) do not satisfy Eq. (fT5"l) as well. 

We can see that all exact solutions obtained by Inan and Ugurlu in [T] are 
trivial and we can obtain these solutions without the Exp-function method. 
What is more these trivial solution do not satisfy equations as well. 

In conclusion we strongly recommend to authors and referees to look at 
papers [5H23] carefully before finding exact solutions of nonlinear differential 
equations. 
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